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(57) Pe$epaT 

l/)3o6peTeHne KacaeTca TexHonornn 

npOM3BOACTBa MeAMUMHCKMX 

MMMyHo6nonorMHecKMX npenapaTOB. 

KoHueHTpwpoBaHue cnopoBbix cycneH3ufi npi/i 
20 npon3BOACTBe BaKL(MHHbix npenapaTOB 
_ ocyu^ecTB/iPiOT Ha nopucrbix MewidpaHax b 
^ pewwvie npoTOHHOM (Kpocc-a>rioy) cfjunbTpaqMH. 

flna OTAeneHHH KfieTOMHOtf SMOMaccbi 

ncnonb3yK)T MewiopaHbi c pa3MepoM nop 0,2 
N) mkm. KoHLjeHTpwpoBaHKe npoBOA^T b pe>KHMe 



npoTOHHOM c)DM/ibTpaL^Mn c AaBneHMeM 0,15-0,2 
Mlla m cKopocTbK) MaTepna/ibHoro noTOKa 12-16 

AM 3 • M" 1 . OTMblBKy KOHL^eHTpMpOBaHHO^ 

cnopoBOM cycneH3MM npoBOA*T 

AMCTHfinnpOBaHHOM BOAOM B COOTHOUJeHMM 1:3. 

H3o6peTeHne no3Bon^eT ncK/ifOMMTb 
MHaKTMBai^MK) m yMeHbwmb noTepu cnop ao 
10% 3a cMeT co3AaHMfl u\awui\\Ax ycnosuM 
KOHi4eHTpMpoBaHM« cnop m noBbicnTb CTeneHb 
ohmctkm ot 6annacTHbix npMMecefi. 2 Ta6n. 
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(57) Abstract: 

FIELD: 
SUBSTANCE: 
of production 
preparations, 
suspensions 
preparation 



microbiology, vaccines, 
invention relates to technology 
of medicinal immunobiological 
Concentration of spore 
in production of vaccine 
is carried out on porous 



membranes in regime of cross-flow 
filtration. For separation of cellular 
biomass membranes (pore size is 0.2 mem) are 
used. Concentration is carried out in regime 
of cross-flow filtration under pressure 



0.15-0.2 MPa at rate of material flow 12-16 
dm 3 x x h' 1 . Washing out the concentrated 
spore suspension is carried out with 
distilled water in the ratio 1:3. Invention 
ensures to exclude spores inactivation and 
decrease their loss to 10% due to providing 
the sparing conditions in spores 
concentrating. EFFECT: increased 

purification degree from inert impurities, 
decreased loss and inactivation of spores. 2 
tbl, 3 ex 
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H3o6peTeHne othochtch k TexHo/iornn 

npOMSBOACTBa MeAHLJHHCKMX 

MMMyHo6nonornMecKnx npenapaTOB, b 

MaCTHOCTM, K CnOC06aM KOHL^eHTpMpOBaHMfl 

cnopoBbix KynbTyp b npon3B0ACTBe 
cn6npe«3BeHHbix BaKUUHHbix npenapaTOB, 
o6ecneMHBaK>mee cTa6nnbHOCTb ux 
SnonorvmecKnx cbomctb c coxpaHeHneM 

MMMyHOreHHOCTM, M MO>KeT 6b!Tb HCnOJlb30BaHO 

b npaKTMKe npon3BOACTBa cu6npefl3BeHHbix 
BaKquHHbix npenapaTOB. 

npM H3rOTOBJieHHM CnopOBblX KOHL^eHTpaTOB 
B npOM3BOACTBe CH6Mpe«3BeHHblX BaKl|HH 

n3BecT8H cnoco6 oca>KAeHMfl cnop. 
CeAMMeHTai^nfl cnopoBbix cycneH3ufi 
nponcxoAUT no A3HH0M TexHonornn 3a AecflTb h 
6onee cyTOK npn TeMnepaType 2-4 °C, mto 

o6"bflCHfleTCfl nOBblllieHHOM Bfl3KOCTbK) WMAKOtf 

(pa3h\, CBfl3aHHOfi, npe>KAe Bcero, c HannMneM 
6e/iKOBoro cy6cTpaTa-npoAyKTa nn3nca 
oaKTepnanbHbix KneTOK n KOMnoHeHTOB 
nuTaTenbHO^ cpeAbi (HMUBC, r. T6wwcm, 
Tpysnfl). 

3tot cnoco6 UMeeT cymecTBeHHbie 
HeAOCTaTKM: npouecc BeAeTca b TeMeHtte 
AnnTenbHoro BpeMeHW npn hm3kmx 
TeivinepaTypax; npenapaTbi, npuroTOBJieHHbie Ha 

OCHOBe 3THX KOHLjeHTpaTOB, OQnaf\B\OT BblCOKOM 

peaKToreHHOCTbK). 

HsBecTeH cnoco6 KOHLjeHTpnpoBaHHfl 
6aKTepna/ibHbix cnop (aBT. CBMAeTeribCTBO 
CCCP N 835170 kh. C 12 N 1/002, 1983 r.), 
cymHocTb KOToporo 3aiaiKDHaeTCfl b tom, mto b 
cycneH3H(o cnop bhocht nonnsTuneHMMMH b 
KOHL^eHTpai^nn 0,05-0,1%. 3a CMeT Bsefxenm 
Ao6aBKM BpeMH oca>KAeHM« coKpamaeTca ao 4-5 
cyTOK, TeMnepaTypa bo BpeMH oca>KAeHMfl 
cocTaBJiaeT 1-1 5°C. 

flaHHbiM cnoco6, xota m noBbiuiaeT BbixoA 

MHKpo6HOW 6HOMaCCbl, HO OAHOBpeMeHHO 

C03AaeT TpyAHOCTH b nnaHe ocBo6o>KAeHMfl ee 
ot caivioro ocaAHTena. B ycnoBHax 
npoMbiiLineHHoro npon3BOACTBa Baioji/iHHbix 
npenapaTOB Ana n\op,eft HankiMi/ie ocaAHTerm b 
BaKUUHe KpaCiHe HewenaTenbHO m, KaK npaBuno, 
yxyAiuaeT ee KaMecTBeHHbie xapaicrepucrnKM. 

H3BecTeH cnoco6 nonyneHHH 
nuo6aKTepnocJ)ara (aBT. CBMAeTenbCTBO CCCP 
N 2036232 kh. C 12 N 3/00, 1987 r.), 
cyiAHOCTb KOToporo 3aKnioMaeTCfl b tom, mto 
npuroTOBneHHbie <£aronn3aTbi OMML^atoTca 
MeTOAOM ynbTpacfwnbTpaijMi ot MeTa6onnTOB 
6aKTepnM n 6enKOB nwTaTenbHotf cpeAbi. 
Cnoco6 no3Bon«eT yBennnnTb BbixoA 6nowiaccbi 
n CTeneHb ohhctkh npenapaTa 
nno6aKTepnoct>ara. Oh norasbiBaeT 
npuHL^nnnanbHyK) B03Mo>KHOCTb pa3AeneHHfl 
6nonornHecKMx AncnepcHbix CMCTeM. OAHaKO, b 
Haoiew cnynae npoayicTOM HBnaeTCfl KOHLjeHTpaT 
cnopoBow cycneHsiw, nonyHaeMbifi 
MMKpo4)nribTpamdeM . 

Haw6onee 6nn3KWM k 3aflBJifleMOMy 
pemeHMK) HBnaeTCfl cnocoG npowibiLuneHHoro 
nonyMeHUfl cnopoBbix KOHi_\eHTpaTOB a^ 
npwroTOBneHMfl cn6"upeH3BeHHbix BaKi^MH 
L\eHTpo6e>KHbiM MeTOAOM (pemaMeHT 
nponsBOACTBa >kmbom cyxotf cn6npefl3BeHH0i^ 
BaKLjUHbi N 364-95, HW4M MO P<t>, r. KupoB, 
1995 r.). 

AaHHbitf cnoco6 BK/iiOMaeT b ce6a 
cneAyfoiAne 3Tanbi: TexHHnecKaa noAroTOBKa 
cenapaTopoB w MeTannwMecKwx B03AywHbix 
qburibTpoB, TepMHMeocafl CTepnnn3aL^Mfl 
cenapaTopa, nepBMMHoe KOHi4eHTpMpoBaHMe 
KfieTOHHo^ 6noMaccbi, oMncTKa ot GannacTHbix 
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npuMecew CTepunbHofi AUCTunnnpoBaHHoti 

BOAO^ B COOTHOUJeHMH OAMH K ABCflTM, 
BTOpHMHOe KOHl^eHTpMDOBaHUe KHeTOMHOfl 
6MOMaCCbl, COOP KOHL^eHTpMpOBaHHO^ cnopoBoft 

cycneH3MM b cTepunbHyK) eMKocTb, 
CTepnnn3ai4MK) cenapaTopa. 

KpoMe Toro, b npoijecce noAroTOBKM 
cenapaTopa k pacoTe Bee ASTann cenapaTopa 

MOJOTCfl MbUlbHO-COAOBbJM paCTBODOM, a 3aTeM 

o6pa6aTbmaK)TCfl STunoBbiM cnupTOM. llpoBepKy 
repMeTHMHOCTn MaiunHw ocymecTBnyiioT 
ra/moHAHbiM TenencKaTeneM ITH-6. 

CTepnnn3aL^nio cenapaTopa npoBOAflT 
TepMH^ecKMM cnoco6oM. flaaneHne napa 
0,05-0,06 Mna. 3Kcno3Hi^nfl cocTaB/iHeT 1,9-2,1 
naca. 

flrifl nonyMeHna nepBUHHoro KOHL^eHTpaTa 
cnopoBoPi cycneH3MM k ujTyi^epy BbiAaMM ee H3 
cenapaTopa c co6riK)AeHMeM Tpe6oBaHntf 
acenTMKM noACoeAMHflWT ABe eMKOCTH 

BMeCTMMOCTbK) 20 AM 3 C 10 AM 3 CTepUJlbHOfi 

AncTHJinnpoBaHHo^ BOAbi, a Ha nnHMK) noAa^M 
cnopoBOM KynbTypbi ycTaHaB/iMBaioT eMKocTb 

BMeCTMMOCTbK) 20 AM 3 C 10 AM 3 CTepM/lbHOC^ 

AncTHJinnpOBaHHOM BOAbi. 3aTeM BKniOMaiOT 
cenapaTop m noAaiOT cnopoByio KynbTypy b 
nonocTb 6oKca cenapaTopa co cKopocTbK) 30-40 
AM 3 • m" 1 . B npoL^ecce cenapupoBaHMfl b 
6Mopeaiaope noAaep>KMBaeTCfl AaBneHne 
0,015-0,025 Mlla. CneAyeT OTMeTHTb, mto 
co3AaBaeMoe Bpau^aioinewcfl >KMAKOCTbK) b 
cenapaTope AaBneHne Ha cnopbi cooTBeTCTByeT 
2,0-2,5 M!~la. Hepe3 50-60 MMHyT npeKpau^atOT 
noAany cnopoBO^ KynbTypw m m eMKOCTH b 
nonocTb 6oKca HanpaBn^ioT 1,8-2,1 

AM 3 CTepM/lbHOi^ AUCTMfinMpOBaHHOM BOAbi ATIH 

OTMbiBKM nepBUHHoro cnopoBoro KOHL^eHTpaTa. 
flanee, HaAeB nepnaTKM, CMOHTupoBaHHbie Ha 
6oKce cenapaTopa, pa36npaiOT 6apa6aH m c 
noMOLiibKD cneunanbHoro HO)Ka co6npaioT 
cnopoByK) nacTy b CTaKaH. CoAep>KHMoe 
nocneAHero pecycneHAnpyioT b 0,6-1,2 

AM 3 CTepmibHOtf AUCTMJlflMpOBaHHO^ BOAbi, 

nocne Mero nepBUMHbiC^ cnopoBbix KOHL^eHTpaT 
nepeAanDT no jimhmm BbiAann cnopoBOM 
cycneH3nn M3 cTaKaHa b oAHy M3 eMKOCTeM c 
boaom, 3aTeM ee oTcoeAUHHioT ot iiJTyL\epa. 
BpeMfl nonyMeHHH nepBMMHoro KOHueHTpaTa 
AOCTuraeT 4 MacoB (o6-beM nepepa6aTbiBaeMOM 
cnopoBO^ KynbTypbi -80 am 3 )- 

rionyMeHne BTopuMHoro KOHueHTpaTa. riepeA 
ero HaManoM k lUTyuepy noAann cnopoBOM 
KynbTypbi n o Acoe ah h n jot eMKocTb 
BMeCTMMOCTbK) 20 am 3 c 10 am 3 CTepunbHOM 

AMCTMnnMpOBaHHOM BOAbi H ABe eMKOCTH c 
OTMblTbIM nepBMMHblM KOHL^eHTpaTOM, Ha nMHMM 

BbiAaMM cnopoBOii cycneHsnn k ujTyuepy 

MOHTMpyKDT CTeKn^HHyK) 6yTbinb BMeCTMMOCTbK) 

5 am 3 CosAaB AasneHne 0,01-0,02 MHa b 
pacxoAHbix eMKOCTRX, BKnioMaK)T cenapaTop, 
HanpaBn^JOT noAany nepBUMHoro KOHueHTpaTa b 
3h cenapaTopa. 06-beMHbiM pacxoA 
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cocTaBnneT 10-12 am 3 «^" 1 OcTaHOBKy 
cenapaTopa ocymecTBnaiOT nocne nepepa6oTKH 
nepBOM 6yTbinn c nepBUMHbiM KOHL^eHTpaTOM. 
PecycneHAHpoBaHkie BTopuMHoro KOHi^eHTpaTa 
BbinonH^ioT KaK onncaHO Bbiiue, nocne Mero 
BTopuMHbM KOHi^eHTpaT cnopoBOM cycneH3nn 

Bbirpy>KaK)T B eMKOCTb BMeCTHMOCTbK) 5 am 3 . 
BTOpyiO eMKOCTb C nepBMMHblM KOHL^eHTpaTOM 

cenapupyKDT aHanorMMHO nepBofi. C6op 

6MOMaCCbl npOM3BOA«T B eMKOCTb, KOTOpa* 

ycTanoBneHa Ha nMHHM BbiAanki cnopoBovi 
cycneH3nn. BpeMfl npnroTOBneHM« BTopHMHoro 
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KOHqeHTpaTa ao 3,5 MacoB. CyMMapHaa 
BenuMMHa noTepb npH nonyHeHnn 
KOHL\eHTpnpoBaHHOM cnopoBofl cycneH3MM 
AOdnraeT 50% (ocTaTKu cnopoBbix cycneH3MM b 
KOMMyHMKaquflx, OT6op npo6 u ynoc cnop c 
cfeyraTOM). 

L(eHTpo6e>KHbiM cnocoS nojiyneHUfl 
KOHi4eHTpnpoBaHHbix cycneH3MM MMeeT 
c^eflyKJii^Me HeAocTaTKH hh3kmPi bhxoa 
6noMaccbi KneroK M3-3a ncrrepb; 6onbLune 
3HeproeMKocTb m 3aTpaTbi py^Horo TpyAa; 
cjio>KHocTb AocTM>KeHHfl acenTHHecKwx ycnoBHtf 
BeAeHMH npoL^ecca. 

flo Mepe yBenwneHHfl ckopoctm noAanu 
cnopoBbix KyribTyp b 6apa6aH cenapaiopa 
B03pacTaeT npoL^eHT noTepb, npn orpaHM^eHMM 
CKopocTM noAann ncrrepu cHMwaioTCfl sa cneT 
MeHbLuero yHOca cnop c cpyraTOM, ho oto 

npMBOAUT K yBe/IMMeHMK) npOAOn>KHTeJlbHOCTM 

npoLjecca n, KaK c/ieACTBue, k HarpeBy 
6noMaccbi. flpeBbiLueHne HopMaTHBHoro 
BpeweHM cenapupoBaHMfl cnopoBbix cycneH3utf 
BneneT 3a cocofi pod 3Ha^eHufi noKasaTerm 
TeivinepaTypbi cnopoBoro KOHi^eHTpara b 
npucTeHOHHOM cnoe poTopa ijeHTpo6e>KHotf 

MaillUHbl. 

TaK, npu HarpeBe Kom^GHTpaTa b TeneHMe 
Maca ao TeivinepaTypbi 50 °C rn6erib cnop 
cocTaBnaeT 28%, a npt/i nporpeBe ao 60 °C 
nponcxoAUT rn6erib ywe 37% cnop. 

KOHCTpyKL\H51 L^eHTpo6e>KHblX MaUJUH, 

npuMeHJieMbix b npon3BOACTBe 
cn6npeyi3BeHHbix Baiqw-i, no3BonfleT 
noAA©P>KHBaTb npneMfieivibM TeMnepaTypHbifi 
pe>KMM 20-50°C He Gonee 6 nacoB. 

(IpM 3tom, Aawe c yneTOM Bbi6paHHbix 
pai4MOHanbHbix pewwMOB KOHueHTpupoBaHUH 
pacneT noriHoro MaiepnanbHoro 6a/iaHca 
npoL^ecca noKa3an, mto cyi^ecTBeHHoe 
coKpai^eHMe o6ii^mx noTepb L^eHTpo6e>KHbiM 

MeTOflOM HeAOCTH>KMMO. 

Onepai^Mfl otmhbkh cnopoBoro Kom^eHTpaTa 
npn cenapaunn Heo6xoAHMa pnn omuctkh 
6noMaccbi ot GarmacTHbix npuMecefi m 0Ha 
BbinoriHfleTC^ onepaTopoM BpyMHyio. 3to 
Tpe6yeT 6onbwnx 3aTpaT BpeiweHU m pyMHoro 
TpyAa. 

3aAaneM n3o6peTeHi/m asnfleTCfl nonyneHne 
KOHi^eHTpupoBaHHbix cnopoBbix cycneH3MM B 
acenTMHecKnx ycnoB^mx, xapaKTepn3yK)u^eecfl 
yBennHeHHbiM bwxoaom CuoMaccbi, 
noBbiujeHHoti CTeneHbio ohmctkm ot 6anriacTHbix 
npwMecefi m o6ecneMHBaK)ii^ee maAfliAne 
ycnoBMa KOHi^eHTpupoBaHMfl m co3AaHne 
BbicoKOMMMyHoreHHbix m HepeaKToreHHbix 
8aKi4MHHbix npenapaTOB. 

flrm peujeHMfl nocTaBneHHOM 3aAaMM 
KOHi^eHTpupoBaHne ocymecTBri^nM nvTeM 
npoTOMHOfi cf)MJibTpai_|MM nepe3 Mew6paHHbie 
MOAynn c pa3Mepoiw nop 0,2 mkm noA 
AaBneHMeM 0,15-0,2 Mfla co CKopocTbio 
MaTepnanbHoro noTOKa 12-16 am'W 1 c 
nocneAyKDLnetf ohmctkom KneTOHHOtf 6noiviaccbi b 

COOTHOUJeHMM 1:3. 

CpaBHeHne cymecTBeHHbix npyi3HaKOB 
3aflBiifleMoro cnocoGa nonvMeHna 
KOHueHTpupoBaHHbix cnopoBbix cycneH3kifi m 
npoTOTMna noKasbiBaioT, hto o6li^mm aha hmx 
ABJifleTCfl npoLjecc oTAeneHMfl xneTOHHOM 
6MOMaccbi, a TaioKe ee onucTKa ot 6annacTHbix 
npuMecePi c noBTopHbiM OTAeneHMeM KneTOMHOM 
6noMaccbi. 

CymecTBeHHbiMK oTnuHHTeribHbiMM 
npn3HaKaMM npeAnaraeivioro cnoco6a HBnnioTcfl: 
OTAeneHne KneTOMHoiH 6noMaccbi nepe3 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



Mew6paHHbie cfw/ibTpbi c paswiepoivi nop 0,2 

MKM, n03BOJlflK)mee HCKJIIOMMTb HHaKTMBai^HK) H 

yMeHbiiJMTb noTepn cnop ao 10% 3a cqeT 
OTcyTCTBHfl 4>a30Boro nepexoAa 
KOHL|eHTpnpyeMoro npoAyKTa b xoAe 
TexHonornMecKoro npoL\ecca; cKopocTb 
MaTepnanbHoro noTOKa 12-16 am 3 «m" 1 npn 

nepBUHHOM M BTOpUHHOM KOHL^eHTpMpOBaHMH 

no3Bon«eT yBennnnTb nponsBOAMTenbHOCTb 
nepepa6oTKn cnopoBO^ KynbTypbi c 80 ao 120 

AM 3 3a CHeT BblCOKOfi npOHML^aeMOCTH 

MeM6paHbi, o6ecne^MBaioiAe^ GonbLuyio 
06-beMHyio noAany npoAYKTa; npeAnaraeMbiM 
pexHM ruApoAHHaMMHecKoro AaBneHMfl 0,15-0,2 
Mlla no3BOJi^eT cyu^ecTBeHHO conpaTHTb ero 
He6naronpnflTHoe BnnaHne Ha cnopbi 3a cMeT 

MCKTIfOMeHMfl B03AeMCTBWfl L^eHTpo6e>KHblX cun 

Bpau^aiOL^erocfl co CKopocTbio 9000 o6/mhh 
6apa6aHa cenapaTopa; 

06-beMHoe cooTHotiieHne 
KOHLieHTpupoBaHHO^ cnopoBoPi cycneH3MM c 
AUCTM/innpoBaHHO^ boaom 1: 3 no3BOJiaeT Ha 
nopy?AOK 3c|)4)eKTMBHee BbinonH^Tb npoLjecc 
OTMbiBKM ot 6a/inacTHbix npuMeceCi 3a cneT 

nOAA©P>KaHMfl B >KMAKOM TOMOreHHOM COCTO^HMM 

cnopoBoro KOHi4eHTpaTa, cnoco6Horo b 6onbLueM 
CTeneHU onuiAaTbCfl ot npwMecefi, HannMne 
KOTOpbix xapaKTepusyeTC^ coAep>KaHneM 
o6mero a30Ta. 

riocTaB/ieHHaa 3aAana AocTuraeTC^ 
Bbi6opoM napaMeTpoB BeAeHna 
TexHonornnecKoro npoi^ecca Ha nopucTbix 
MeM6paHax n ycnoBMM, o6ecneMHBaiou4MX 
KpaTHoe CHM>KeHne noTepb, cTepunbHocTb 
KOHueHTpupoBaHHbix npenapaTOB m 
cTa6nnbH0CTb nx 6nonornHecKnx cbomctb. 

flonyMeHne KOHMeHTpupoBaHHOM cnopoBO^ 
cycneH3nn Ha nopucTbix MeM6paHax BKniOHaeT b 
ce6^ TexHunecKyio noAroTOBKy ycTaHOBKn 
MMKpocjDnnbTpauMn, noBepxy KHI1, 

npuroTOB/ieHne cTepn/ibHOM AUCTunrinpoBaHHOM 
BOAbi, a TaioKe npoBepicy ycTaHOBKH Ha 
repweTMMHocTb, ee cTepnnM3aL^nio w 
HenocpeACTBeHHO nonyneHne 
KOHi^eHTpupoBaHHOM cnopoBOM cycneH3nn. 

Rnn pemeHMfl nocTaBneHHO^ 3aAaMM 
npuMeHM/iM MeM6paHHbie MOAynn c pa3MepaMn 
nop 0,2 mkm. KacceTHbiM MeM6paHHbiM MOAyrib 
npeACTaBJiyieT co6om npjiMoyronbHbiCi 3aKpbiTbiii 
6/iok. Oh coAep>KHT naKeT napanneribHO 
pacnonoxeHHbix $M/ibTpoB, Me>KAy KOTopbiMn 
npoxoAMT cnotf TKaHeBOM noAno>KKM. HcxoAHbiM 
noTOK cnopoBOM KynbTypbi ABH>KeTCfi BHyTpn 
noAno>KKM b y3KOM 3a3ope Me>KAy napaMn 
MeM6paH. noAno>KKa m TKaHn BbisbiBaeT 

3aBMXpeHMfl B C^MJlbTpyeMOM >KMAKOCTM, KOTOpbie 

npoTHBOAewcTByiOT o6pa30BaHHK) 
6noKMpyioi^ero cnoa n ycwiuBaioT acbcheKT 
TaHreHi^nanbHoro HanpaBneHna noTOKa, 
noAaBaeMoro Ha MeM6paHy. Ka>KAbiR MOAynb no 
BepxHeMy m HM>KHeMy Kpara CHaGweH p^aom 
OTBepcTMM, KOTopbie coBnaAaioT c 

COOTBeTCTByfOLUHMU OTBepCTHflMkl 

c{)mibTpoAep>KaTenfl ycTaHOBKH Ana 
opraHMsai^MM noTOKa >kmakoctm. OTBepcTMH 
BbinoxiHeHbi b nepeAHeM \a 3aAHePi 3axnMHbix 
nnacTHHax. OnribTpyeMafl >KMAK0CTb noAaeTC^ 
Mepe3 nflTb BxoAHbix OTBepcTMM Ha Hn>KHeM Kpae 
noAno>KKM Me>KAy cpunbTpaMn. OunbTpaT 
BbiBOAMTca nepe3 cooTBeTCTByioLnne nflTb 
BbinycKHbix OTBepcTMM Ha BepxHeM Kpae 
MOAyna. KoHLieHTpaT npoxoAMT nepe3 MeTbipe 

OCTaBLUUXCfl OTBepCTMfl Ha BepXHeM H HH>KHeM 

Kpae. 

flaHHbiM MeTOA pa3AeneHHfl 
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(KOHi^eHrpupoBaHUfl) GuonorwHecKvix 
AMcnepcHbix cucieM no3BonaeT HcicnioHHTb 
MHaKTMBauMio 6nonorviHecKvix npoflyiaoB, 
npaianMecKM ncioiKwaeTCH KOHLieHTpaL^oHHaa 
nonwpn3aunfl. 3a cneT He3HaHMTenbHoro 
MepTBoro o6-beMa noTepn npoflyiaa 
MUHUMa/ibHbi. MeM&paHHbie MOAynw 

CTepH^M3yiOTCfl KaK TepMMMeCKMM, TaK n 

xnMUMecKMM cnoco6aMM. flpoLjecc 

KOHi^eHTpupoBaHun BefleTCfl b acenTMMecKMx 
ycnoBMflx. 

Cyu^HOCTb npeAnaraeworo MeTOAa 
3aicnK)MaeTCfl b nonyneHHu KOHi^eHTpvipoBaHHbix 
cnopoBux cycneH3nfi npn npon3BOACTBe 
BaKL^UHHbix npenaparoB Ha nopucTbix 
MeM6paHax b pewuMe npoTOHHOfi (Kpocc-0noy) 

C|)MJlbTpaUHM. 

Bo3MO>KHOCTb ocymecTBneHMfl saaBiifleMoro 
n306peTeHM« noflTBep>KflaeTCfl cjieflyKDii^MMH 
npuMepawn. 

npwviep 1 . nonyneHwe KOHLjeHTpwpoBaHHbix 
cnopoBbix cycneH3kitf MeM6paHHbiM cnoco6oM c 

yBeJIMMeHHbIM BblXOAOM 6HOMaCCbl, 

noBbnueHHoCi cTeneHbMD ohkctkh h BbicoKOW 

MMMyHOreHHOCTbK) . 

flna pa6oTbi McnonbsoBann cnopOBbie 
KynbTypbi cn6upefl3BeHHoro MHKpo6a 
BaKL^UHHoro iiJTaMMa CTM-1 , nonyneHHbie 
cnoco6oM my6MHHoro KynbTMBwpoBaHMH 
comacHO pemaMeHTa RP-364-95. 

flnfl KOHi4eHTpnpoBaHHfl cnopoBofi KynbTypbi 
ncnoiib30Bann 1 - 5 MOAynetf "MuKpocapT" Ha 
ocHOBe noriMO/iecfiHHa c pa3MepoM nop 0,2 mkm 
(AnaMeTp nop MeM6paHbi Bbi6upann hcxoaa U3 
pa3MepoB CM6npe^3BeHHoro MUKpooa) m 
nnoLuaAbto 4>unbTpyK>me£i noBepxHOCTM 0,6 m 3 

KoHueHTpupoBaHHyio cycneH3wo nonynann 
nyTewi peL^pKy/iHLjHki cnopoBOM cycneH3HM 
qepe3 cMdeMy (yciaHOBKa c KacceTHbiM 
MOAyneM) c otboaom cfwnbTpaTa b OTAenbHyio 
CTepwnbHyio eMKOdb. fl/ifl BeAeHna npoL\ecca 
3KcnepnMeHTa/ibH0 Bbi6pann TexHonorHHecKne 
napaMeTpbi, KOTopbie npeACTaBneHbi b Ta6n. 1. 

l/l3 npuBeAeHHbix b Ta6nMue 1 AaHHbix 
cneAyeT, hto 3KcnepwMeHTanbHO noAo6paHHbie 
napaMeTpbi no3BonflK)T npn 3HaHeHMflx 
AaBneHMfl 0,15-0,2 Mlla Ao6nTbCH onTMManbHOM 
ckopocth noAaHM cnopoBOfi cycneH3nu - 12-16 
(IpoAonxnTe/ibHOCTb npoi^ecca npn 
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KOHi4eHTpnpoBaHMM o6-beMa 120 am j cnopoBOM 
cycneH3MM cocTaBnaeT 6,5-7,5 nacoB, npn stom 
3HaMeHne TeivinepaTypbi cnopOBoro KOHLjeHTpaTa 
He npeBbiujaeT 25°C. KoscfxfiULjueHT KpaTHOCTM 
KOHL\eHTpnpoBaHH?i (JwnbTpyeMoro MaTepnana 
no 06-beiviy paBeH 8-14 pa3, hto cooTBeTCTByeT 
L\eHTpo6e>KHOMy MeTOAy pa3AeneHi/ia npn 
OAHOBpeMeHHOM cHH)KeHnn noTepb cnopOBOM 
6noMaccbi c 50% npn i4eHTpo6e>KHOM , ao 8-10% 
B npeAnaraeMOM cnocooe. 

XapaKTepHCTMKM CnopOBblX KOHLjeHTpaTOB, 

nonyneHHbix MeMGpaHHbiM cnoco6oM, 
npuBeAeHbi b Ta6nw^e 2. flaHHbie Ta6nnLjbi 
CBMAeTenbCTByKDT o tom, hto 3HaneHMq 
noKa3aTenfl KOHeHHofl K0Hi4eHTpai4w/i cnop b 
npenapaTax npeBbimaiOT noKa3aTenn npoTOTuna 
b cpeAHeM b ABa pasa. Bee ocTaribHbie 
noKa3aTenn, xapaKTepn3yK)LAne cnopoBbie 

KOHL^eHTpaTbl, COOTBeTCTByiOT Tpe60BaHUflM 

pemaMeHTa >khbom cyxoPi cw6upea3BeHHOti 

B3KL|HHbl. CfieAyeT OTMeTMTb, HTO B BaKL^MHe 

coxpahmeTCH BbicoKMfi ypoBeHb coAepwaHMfl 
)KM3Hecnoco6Hbix cnop n hx 

TepMOpe3MCTeHTHOCTb. 

HMMyHoreHHOcTb o6pa3i^0B BaiqwHHbix 
npenapaTOB, nonyneHHbix no npeAnaraeMOM 
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TexHonoruM, nonHOCTbio yAOBneTsopneT 
TpeooBaHUHM OC 42-3269-96. QrcyTCTBue 
nocTopoHHevi MMKpoqbnopbi noATBep>KAaeT 
npaBunbHOCTb Buoopa cnocooa cTept4nM3ai4HM, 
BMAa Ae3HHc{)eKTaHTa, onepaunn oTMbiBKM, a 
Tajotce BeAeHUfl TexHonorviMecKoro npoi^ecca b 
acenTMMecKMx yonoBunx c npeAnoKeHHWM 
TexHonorviMecKMM peacMMOM. 

npuMep 2. 06ecneMeHne acenTMMecKvix 
ycnoBMM npoi^ecca. 

OKcnepuMeHTanbHo ycTaHOBneHO, hto 
npuMeHeHkie 2-3% pacTBopa cf>opMannHa An« 
TeKymefi m saicnioMMTenbHOii o6pa6oTKVi 
ycTaHOBKH Mi/iKpoqbunbTpaLjkiH m KacceTHbix 
MOAyneM, a TaioKe b KanecTBe KOHcepBaHTa 
MeMGpaHHbix MOAyneM npn AnnTenbHbix 
nepepbiBax b pa6oTe, xpaHeHnn n 
TpaHcnopTMpoBaHnn, o6ecneMMBaeT, b 
coneTaHUM c repMeTUHHbiM ncnonHeHMeM 
MUKpoc^nnbTpai^noHHoro o6opyAOBaHM«, 
CTepunbHOCTb nonynaeMbix cnopoBbix 
KOHLjeHTpaTOB. Rnn 3Toro 6binn 
3KcnepnMeHTanbHo o6ocHOBaHbi cneAyK)ii^ne 
pe>KMMbi CTepnnn3auMM: 

xuMMHecKafl CTepnnn3aqnfl nyTeM 
pei4npKynni^MM 2-3% pacTBopa 0opManMHa b 
TeneHwe He MeHee 40 MMHyT; 

OTMblBKa CUCTeMbl OT OCTaTKOB 

Ae3MHc})HL\MpyK)U4ero pacTBopa 15-20 
AM 3 cTepunbHOM AUCTMnnnpoBaHHOM BOflbi. 

(locne BbinonHeHHH onepai^nn otmwbkh 
CTepunbHOM A^CTunnnpoBaHHOM boacm 
KonnnecTBeHHoe onpefleneHne 
cf)opManbAernAa, npoBeAeHHoe no MeTOAy 
BnaHKa, noKa3ano, hto ocTaTOHHoe coAepmaHne 
c})opManbAerMAa cocTaBnaeT ot 0,001 ao 

0,007%, HTO COOTBeTCTByeT Tpe60BaHMflM 

npnKa3a M3 CCCP N 31 ot 13 «HBap« 1981 r., 
npeA"b«BnneMbiM k AaHHOMy BHAy MeAHMUHCKnx 
MMMyHo6nonornHecKMX npenapaTOB. 

ripuMep 3. KoHL\eHTpnpOBaHne 

HH3Koypo>KaMHbix cnopoBbix cycneH3HM. 

flns o6*beKTHBHOM oueHKH noTeHi^nanbHbix 

B03MO>KHOCTeM KOHI^eHTpHpOBaHMfl 

MeM6paHHbiM MeTOAOM ncnonb30Bann 
HM3Koypo>KaMHbie (ot 0,5 ao 1,0 MnpA- cnop. 
CM _1 ) cnopoBbie KynbTypbi. ripn ncnonb30BaHnn 
HM3Koypo>KaMHbix cnopoBbix cycneH3Mi4 
KOHL\eHTpai4nw cnop no 3aBepweHUK) npoL^ecca 
MMKpocftMnbTpaMMn AOCTurana 12-6 
MnpA- •cm" 3 , hto, KaK m ocTanbHbie 
noKa3aTenn, yAOBneTBop^eT pernaMeHTHbiM 
Tpe6oBaHHflM npn npon3BOACTBe 
cn6Mpefl3BeHHbix BaKi^MH. 3to He TonbKO 
CBMAeTenbCTByeT o BbicoKOM KOHLjeHTpupyiomePt 
cnoco6HocTM MeTOAa h onTHManbHOCTH 
noAoopaHHbix 3HaneHMM TexHonornnecKHX 
napaMeTpoB npoL^ecca, ho h no3BonqeT 
ncnonb30BaTb Ana npon3BOACTBa BaKL^nHHbix 
npenapaTOB HM3Koypo>KaPiHbie cnopoBbie 
KynbTypbi - HeKOHAHLjuoHHbie A^fl 
KOHL^eHTpupoBaHnq L^eHTpo6e>KHbiM cnoco6oM 
comacHO pemaMeHTa nP-364-95. 

SKOHOMUHeCKafl 30qtieKTMBHOCTb n 

SKonornnecKafl 6e3onacHOCTb. 

Ba>KHoe npenMymecTBO MeM6paHHOvi 

TeXHUKH B CpaBHeHMH C !4eHTpo6e>KHblMH 
MaOIMHaMU - 3TO MX OTHOCMTenbHO HUSKafl 

CTOMMOCTb m He3HaHHTenbHbie KannTanbHbie 
3aTpaTbi. TaK, CTOMMOCTb coBpeMeHHoro 
repMeTUHHoro caMopasrpyjKaMDL^erocfl 
cenapaTopa "BecTqbanMfl" (repMaHMfl) 
cocTaanfleT oamh MunnnoH ABecTM py6neM, a 
MeM6paHHaa ycTaHOBKa ,, CapTOKOH-2 M (Poccm«) 
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c KONin/ieKTOM M6M6paHHbix MOAyiiew n 

TeXHO/lOrMMeCKOM OCHaCTKH COCTaB/lfleT CTO 

ABaflL^aTb TbicflH pyGneii (b qeHax 1998 r.). ripn 
3T0M npaKTunecKM OTcyTCTByioT KannTanbHbie 
3aTpaTbi Ha C03flaHne TexHonornHecKofi craAHH 

KOHL^eHTpMpOBaHMH B npOM3BOACTBe 

cn6k!pefl3BeHHbix B3KI4HH. HcnonbsoBaHkie 
xnMnnecKOM CTepnnw3aL4MM A^fl TeKymetf n 
3aicnioHHTejibHOM o6pa6oTKM He Tpe6yeT 
ncnonb30BaHne napa, mto cy n\ecT Be h h o 
cHM>KaeT 3HeproeMKOCTb npon3BOACTBa. 
OTriMHMTenbHOM oco6eHHOCTb»o npeAnaraeMoro 
cnoco6a KOHi^eHTpupoBaHMfl HBJifleTCfl 
oTcyTCTBue a3po3onnpoBaHMfl GnonornMecKnx 
npoAyKTOB npn KOHi^eHTpupoBaHnn 3a cMeT 
repMeTMHHocTM ycTaHOBKM MMKpocf)nnbTpaLinn. 
FepMeTMMHoe McnoxiHeHne yciaHOBKu n HM3Kne 
3HaneHMfl ruApoAMHaMMMecKoro AaBneH^m He 
Tpe6yK)T pa3pa6oTKM i/i coa/iaHHfl 6oKcnpyioi^nx 



ycTpo^CTB c [\er\b\o 3au\v\Tb\ OKpywaKDLnefi 
cpeAbi u o6cny>KHBaK)iMero nepcoHana ot 
B03Ae^CTBM« nepepa6aTbiBaeMbix 
6nonornMecKnx npoAyKTOB. 

5 cDopiwyna M3o6peTeHna: 

CnocoG KOHL^eHTpupoBaHHH cnopoBbix 
KyribTyp b npon3BOACTBe cu6npea3BeHHbix 
BaKi^MHHbix npenapaTOB, BKn(OMaK>u4nfi 
oTAe/ieHne KneTOHHofi 6noMaccbi, ee oHMCTKy ot 
6ajinacTHbix nprnviecefi c noBTopHbiM 
10 oTAeneHneM KneTOMHOM 6noMaccbi, 

OTJlMHaKDL^MMCfl TeM, HTO KOHI4eHTpMpOBaHMe 

ocyii^ecTB^flioT nepe3 MeM6paHbi c pa3MepoM 
nop 0,2 mkm b pewHMe npoTOHHotf cfwribTpaL^M 
c AaBfieHMew 0,15 - 0,2 Mlla, CKopocTbK) 
waTepnanbHoro noTOKa 12-16 am 3 • m" 1 m c 

OMMCTKOM AUCTMJlJlUpOBaHHOM BOAOfi B 
COOTHOLUeHMM 1 : 3. 
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Ta&jroua 1 



IlapaMeTpbi BefleHwa npouecca KomjeHTpMpoBamifl 
MeMGpaHHEJM cnocoOoM 



ro 



HaHMeHOBaHwe napaMeTpa 


M3MepeHws 


3Ha^eHwe 
napaMeTpa 


flaBJieHne Ha Bxo^e b ycraHOBKy 


Mna 


0,15. . .0,2 


flaBJieHMe Ha BHxojie m3 ycTaHOBKM 


rina 


U . . . U, UO 


CKOpocTb no^a^M cnopoBOw cycneH3MM 




12. . .16 


IlpoflOJi^cMTejibHocTb npouecca 

KOHUeHTpMpOBaHM^ 




6,5. . .7,5 


KpaTHOCTb KOHueHTpnpoBaHMH no 
oCrbeMy (jMJibTpyeMoft cnopOBOM 
cycneH3MM 


Pa3 


8. . .14 


TeMnepaTypa KOHueHTpnpoBaHHOM 
cnopoBOM cycneH3MM b Te^eHwe 
npouecca 


0 C 


18. . .25 


OS'beMHoe cooTHOiueHPie 

KOHUeHTpKpOBaHHOM CnOpOBOM 
CyCneH3MM M J^KCTMJUTMpOBaHHOM BO,T[bI 




1:3 



npHMenaHne . IlapaMeTpu 3HayeHHM M36uToyHoro naBJieHMfl m 
ckopoctm MaTepMajibHoro noTOKa cnopoBow cycneH3MM nofloOpaHH c 
y^eTOM iiaKCMMajibHoro CHtcKeHwa bo3mo«ho^ rKflpoflMHaMPmecKow 
MHaKTMBauMM HawQojiee JiaSmibHux SMOJiorimecKMX CTpyKTyp. 
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TaSjiMua 2 



XapaKTepncTMKa KOHueHTpaTOB 
CM0MpeH3BeHHoro MHKpoCa BaKUMHHoro uiTaMMa CTJ/1-1, 
nonyMeHHHx qeHTpoOeacHbiM m momOp a h heim MeTO^aMM 



OueHHBaeMHe noKa3aTeJiM 
TexHw^ecKoro pesyjibTaTa 

VI MX pa3MepHOCTb 


Pe3yjibTaTH nojiy^eHHbie 


^HTpoOeacHbiM 
cnocoOoM 


MeMCpaHHbiM 
cnocoSoM 


KoHLieHTDaiiMj? cnoo, 

i \ jn X-Ji, n -L ^a. * »* wiiw^y, 

MJIpA, CM" 3 


8, 0. . .15, 0 


16,9. . .35 


PonPD5fcaHM6 cnoo . 

HOpMaJIbHO OKpailieHHblX 

no Uwjiio-HMJibceHy, % 


90. . .95 


92. . .98 


CoflepacaHwe 

^CM3Hecnoco6HHx cnop, % 


90. . .95 


90. . .99 


CoflepxcaHMe 

oOmero a30Ta, Mr. Mnp.rf"' 


0, 5. . .0, 1 


0,04. ..0,09 


Coflep^caHPie 

KMBblX CnOp/ MJip^ . CM~ 3 


40. . .60 


45. . .80 


pH, efl. pH 


7,4. . .8,5 


8,2. . .8,5 


T6pMOpG3M CTBHTHOCTb , % 


35. . .60 


45. . .70 


PlMMyHoreHHOCTb , yon . e,n; . 


10000. . .100000 


10000. . .120000 


llOCTOpOHHefl MHKpOlJJTOpbl 


He coflepsKMT 


He coflep>KHT 
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